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SM Higgs Searches 
at the Tevatron! 

(high mass)

Daniel Whiteson
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State of the Art

Higgs?

Standard Model needs a Higgs
- …or a Higgs-like mechanism
- explain EW symmetry breaking
- regulate strong-WW scattering
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Current limits

LEP direct 
Searches
 mH > 114.1 GeV

Tevatron
 opportunity
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State of the Art? The Standard Model
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Higgs Production

Low mass
gg -> H -> bb dominates
Nearly impossible to see over background

Wh, Zh channels difficult but possible
(See talk by M. Sanders)

Higgs branching ratios
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Higgs Production

High mass
gg -> H -> WW dominates
VH -> VWW contributes

Vector boson fusion can also contribute

Higgs branching ratios
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Analyzed SM channels (high mass)

Experimental objects
Leptons (e/µ)
Missing Energy
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Lepton acceptance

Standard lepton identification

Electrons at D0 Muons at CDFe.g. e.g.
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Lepton acceptance

Improved lepton acceptance
CDF: Use every track, forward MIP signals
D0: Loosened electron ID requirements using neural network

Electrons at D0 Muons at CDFe.g. e.g.
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H-> WW Backgrounds

Diboson (WW/WZ/ZZ)

Drell-Yan

top quark pairs

W+g/γ (fake lepton)

g/γ
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Missing energy

Missing energy
Must be well understood
Validated in control samples

eµ  events, 1/fb
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Validation

Simulated samples are well validated by data
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Sample Composition

D0 eµ  only (1/fb)

Selection
Two leptons
Missing energy
< 2 jets
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Kinematic selection & separation

scalar decay
W spins correlated
Leptons more collinear

On
e 
exa

mp
le 
of 
ma
ny
 

dis
cri
mi
na
tin
g 
va
ria
ble
s



February 29, 2008 Daniel Whiteson/UC Irvine

Kinematic selection & separation

Separation
CDF calculates probability, 
   integrating over matrix element:
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Validation

LR =
Psignal

Psignal + Pbg
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Results

Neural network
- use many discriminating variables (Δφ, etc)
- CDF adds LRs from probability calculations 
- combines all discrimination into single dimension

1/fb
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Systematics
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Results

Limits are set 
using CLs method

Mh=160 exp. obs.
CDF 2.8 1.6
D0 2.8 2.4

Standard Model 1
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Luckiness
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WH -> WWW

ee             eµ           µµ
1.4 2.6 1.4
11.9 0.8
7.4 15.4 2.8
20.6 18.0 5.0

0.1 0.2 0.1
19 15 5

Diboson
Z/γ
QCD
Total

Wh(160)
Data

Selection
2 like-signed leptons

Z/γ

D0, 1/fb
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WH -> WWW

Limits
D0: 1/fb
CDF: 0.2/fb
Updates 
  coming soon!
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Combination

Very close to SM prediction
Expect: 1.9
Observe: 1.4
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Very exciting time

High mass sensitivity 
   approaching SM

Sensitivity improving rapidly
   faster than √L

More improvements coming
   Vector boson fusion
   More lepton acceptance
   
Much more to say 
  before LHC turns on!

No evidence for Higgs


